The aim of the study was toassess the level of depression in type 2 diabetes mellitus patients using Patient Health Questionnaire (PHQ-9), to evaluate the range of medication adherence and to identify the reasons for nonadherence to medication in type 2 diabetes mellitus patients with depression. Study tools such as Morisky Medication Adherence Scale (MMAS), Patient Health Questionnaire 9 (PHQ-9) and Daily Diabetes Record Sheet were used. Chisquare test was used to test the association for categorical variables and the Student's t-test was used for group comparisons. Patients with high adherence to medication were found to have good glycemic control than low medication adherence patients. The level of depression of more than half of the patients (51.9%) lies in between PHQ score of 10 and 14 in this study. Reasons for non-adherence were accidental and intentional. The most prevalent among accidental reasons was patient forgetting to take medicines (25.0%), and the most prevalent among intentional reasons was achievement of treatment goals (17.59%). The result outcome of the study states that the level of depression has a significant effect on poor metabolic control, poor diet and non-adherence to the medication regimen.
INTRODUCTION
Diabetes is a major contributor to the global burden of disease and growing number of studies show a bidirectional association between depression and diabetes [1] . Patients with diabetes are more likely to experience depression than the general population. Depression is adversely associated with diabetes, from incidence to mortality [2, 3] and it is a risk factor for diabetes, and diabetes increases risk for the onset of depression. The prevalence of depression can be higher in patients with multiple diabetes related complication. Such an association would suggest the possibility that depression treatment might have favorable effects on diabetic outcomes. Clinical and subclinical expressions of depression are present in > 25% of patients with type 1 or type 2 diabetes mellitus (DM) [4, 5] and have adverse effects on normal daily activities functioning and quality of life [6] . A review of studies found that depression was associated with a 60% increase of type 2 diabetes while type 2 diabetes was only associated with a moderate (15%) increase in risk of depression. There is evidence that when depression occurs in individuals with diabetes, it is associated with poor metabolic control, poor diet and adherence to the medication regimen, and decreased quality of life [7] [8] [9] . The PHQ-9 is widely used to identify the people with depression among those with diabetes or heart disease [10] . In the present study we investigated the level of depression using PHQ-9and the range of patient adherence to medication using the 8 item self support morisky medication adherence questionnaire and identified the reasons for non-adherence to the medications in type 2 diabetes mellitus patients. 
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RESULTS AND DISCUSSION
Totally 130 patients were approached for screening. Among them, 64 were not eligible based on exclusion criteria of this study. Among the 66 eligible patients, 12 (18.1%) patients refused to participate. Sociodemographic characteristics of the respondents are detailed in (Table 1) . Among 54 patients, 27 (50%) were male patients and 27 (50%) were females patients. The mean age (SD) of the participants was found to be 55.30 (9.03). The distribution of population regarding education showed that majority of the patients has completed secondary level of education. Out of 54 patients participated in the study, 12 patients (22.2%) were smokers and 12 (22.2 %) were alcoholics. The most common comorbidity with Diabetes mellitus was hypertension seen in around half of the participants (43.3%) and then 16.7% were having coronary heart disease as their major co-morbidities, followed by 11.3% with hyperlipidemia, 8.3% for thyroid disease, and 5.0% for each asthma, Diabetes complications in which retinopathy and nephropathy were more common. The results of glycemic control are represented in (Table 2) showed that patients who have a high adherence to medication had shown higher glycemic control in compared with patient with low medication adherence. A significant reduction in the level of HbA1c was found in high-adherence group when compared to low-adherence group. It also shows that there is a statistical significance (p<0.000) between the groups in the percentage of patients achieving glycemic control as recommended by American Diabetes Association (HbA1c ≤ 7%). Medication adherence was classified as low, mediumand high based on the validated Morisky Medication Adherence Scale (MMAS-8).While comparing medication adherence at the baseline and after follow-up using paired t-test, a statistically significant difference was found (Table 3) . Level of depression was classified as less than 10, between 10 and 14, and greater than 14 based on the Patient Health Questionnaire (PHQ-9). When the level of depression was compared at the baseline and after follow-up using Paired t-test, a statistically significant difference was found (Table 4) . It was found out that there is an association between gender and level of depression from the chi-square test. The result showed that women are more depressed than men as 44.4 % of the women suffered from high level of depression in compared with men (18.5 %) (Fig. 1 ). Earlier studies have suggested the higher prevalence of depression in women with type II DM than men with type II DM. The higher prevalence of depression in women may be attributed by the factors like adverse experiences, socio cultural roles, women may be attributed by the factors like adverse experiences, socio cultural roles, psychological attributes, biological factors including hormones and poor social support [11, 12] . A significant relationship was found out between HbA1c and level of depression (Table 5) as well as between medication adherence and level of depression (Table 6 ) among recruited patients. We found out that patients with depressive symptoms had higher HbA1c and were less likely to achieve target HbA1c than those without depressive symptoms. The percentage of patients after the follow up significantly achieved HbA1C (≤7%) level when compared to the baseline values. A number of studies have evaluated the effect of depression on glycemic control Results from these studies suggest that improvements in glycemic control helps to overcome the closely related depressive symptoms. Other study reports [13] also state that the number of depressive episodes correlated positively with HbA1c levels. Association with medication adherence indicated that patients with depressive symptoms are more likely to be non-adherent to their prescribed medication than those without depressive symptoms. A significant relation was seen between medication adherence and level of depression which were similar to the reported study results [14] . Compared with patients who are not depressed, patients with co morbid diabetes and depression are more likely to be non-adherent to medication regimens. In our study, after a 2 month follow-up the percentage of the patients with high adherence increased from 40.7% to 79.6%(p<0.001). A drop in the percentage of the patients with low adherence and medium adherence was seen with a difference of 16.7% and 22.2% respectively(p<0.001). More than half of the patients (51.9%) lies in between PHQ score of 10 and 14. During follow up period, a difference of about 44.4% was seen in low level of depression, whereas 27.8% and 16.6% difference was seen in medium and high level of depression respectively. A statistically significant difference was found. Patients screened had multiple reasons for nonadherence to medication. Reasons were accidental and intentional. Among these, the most prevalent among accidental reasons was forgot to take medicines (25.0%), and the most prevalent among intentional reasons was achievement of treatment goals (17.59%) (Fig. 2) . 
CONCLUSION
The results of the study confirmed level of depression has a significant effect on poor metabolic control, poor diet and adherence to the medication regimen, and decreased quality of life. The study also highlighted the factors associated with depression like female gender and level of HbA1c. Major reason for non-adherence was found to be forgetting to take the medicines. Pharmacists, especially those working in community and primary care, should identify the patient at the risk of experiencing a depression and those already on regular antidepressants. It is also important that pharmacists should make the patients to understand the importance of continuing the medication for at least six months after symptoms resolve, as this reduces rates of relapse. Moreover, giving proper counseling to DM patients to maintain the glycemic control could be effective tool to decrease the depression occurrence which can improve the quality of life of patients.
MATERIALS AND METHODS
Study site and population
Prospective, open -labeled, interventional study was conducted in a multi-specialty 900 bedded tertiary care teaching hospital of PSG Medical Sciences and Research Institute (PSGIMS&R), Coimbatore, located in the south region of Tamil Nadu, India for over a period of 6 months. This study was approved by the Institutional Human Ethics Committee (IHEC, PSGIMSR) of the Hospital with the proposal number of 13/343. The study was followed for a period of 2 months. The study was monitored by the clinical pharmacist and a physician at the baseline and at the end of 2 months treatment with respect to HbA1c level and level of depression, medication adherence and level of depression. This study included inpatients (during discharge) and outpatients with Type II DM visiting department of endocrinology. A total of 125 patients (expecting 20% drop out) were included, with 50 patients in each arm i.e. 100 patients (variable). 
Inclusion criteria
Morisky medication adherence scale (MMAS)
Medication non-adherence range was assessed which was developed by Donald E. Morisky and it is a valid instrument used in large-scale studies in primary care using close-ended questions with yes or no type responses. Adherence levels were classified into low adherence (more than 2), medium adherence (1 or 2) and high adherence (Zero) based on MMAS ( Table 7) . 
Patient health questionnaire (PHQ)
PHQ-9 was used to measure the extent and level of the depressive disorder ( Table 8 ) .The PHQ-9 consists of 9 items on a scale rated from 0 (not at all) to 3 (nearly every day). The instrument is scored by adding the item ratings. Total scores of the PHQ-9 can range from 0 to 27; higher scores indicate worse depressive symptoms. Patients who score 10 are considered to have clinically significant depressive symptoms (positive for mild to severe depression). Those patients with PHQ-9 ≥10 were taken into study.
Daily diabetes record sheet
Glycemic control was assessed by recording recent Fasting Blood Sugar (FBS), Post Prandial Blood Sugar (PPBS) and their HbA1c which was reported to be a reliable indicator of blood glucose level for the last 3 months prior to testing. Patient's data including demographic, past medical and medication history, present medications, biochemical test results, presence of other co-morbidities or complications due to DM were collected using a developed data collection form.
Statistical analysis
All data analyses were performed with statistical package for social science (SPSS version 20.0, Chicago, IL, USA); a significance level of 0.05 was considered as statistical significance. Data were expressed as mean ± SD, median (inter quartile range) or number (%), as appropriate. Chi-square test was used to test the association for categorical variables. The Student's t-test was done for group comparisons.
Ethical approval
All procedures performed were in accordance with the ethical standards of the institution. Formal consent is obtained from the patients. 
